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APPENDIX  14 

EMITTER  LIBRARY  CLASSIFICATION 
FINAL  SOFTWARE  REPORT 


DATA  ITEM  NO.  A005 


INTEGRATED  ELECTRONIC  WARFARE  SYSTEM 
ADVANCED  DEVELOPMENT  MODEL  (ADM) 


navalIir  DEVEL^ENT  ^TER 
WAlmiNSTER,  iInNSYLvAuA 


CONTRACT  jft2269-75-C-0( 


RAYTHEON 


I  OCTOIER  1977 


UNCLASSIFIED 


ELECTROMAGNETIC 
SYSTEMS  DIVISION 


APPENDIX  14 

EMITTER  library  GENERATION  REQUIREMENT 
.  FINAL  SOFTWARE  RE'pOR'T 

DATA  ITEM  A005 


INTEGRATED  ELECTRONIC  WARFARE  SYSTEM  (lEWS) 
ADVANCED  DEVELOPMENT  MODEL  (ADM) 


Contract  No.  N62269-75-C-0070 


Prepared  for: 

Naval  Air  Development  Center 
Warminister,  Pennsylvania 


Prepared  by: 

RAYTHEON  COMPANY 
Electromagnetic  Systems  Division 
6380  Hollister  Avenue 
Goleta,  California  93017 


1  OCTOBER  1977 


INITIAL  DATA  REQUIRED. 

Entries  in  the  library  shall  each  have  the  follovi.ng  information: 

1.  Min.  frequency,  max.  frequency 

2.  Min.  PRI,  max.  PRI 

3.  Min.  PW,  max.  PW 

4.  Scan  Type 

5.  Min.  scan  period,  max.  scan  period 

6.  ECM  technique 

7.  Identification  code  or  name 

TRUNKS; 

The  emitter  entries  shall  be  combined  so  that  all  entries  with 
the  same  values  of  1,  2,  3  above  become  a  single  trunk.  Trunks  are  stored 
in  emitter  library  1  (ELI). 

GROUPS; 

Emitter  entries  shall  also  be  combined  so  that  all  entries  with 
the  same  values  of  4,  5,  6,  7  above  become  a  single  group.  Groups  are 
stored  in  emitter  library  2  (EL2). 

TABLES: 

The  following  tables  shall  be  generated  to  form  the  emitter  library 

for  lEWS; 

A.  ELI 

1.  ZLS.F  , 

2.  ODA.  F 

3.  ODV.  F 

4.  ZLS.PI 

5.  ODA.  PI 

6.  ODV.  PI 

7.  ZLS.PW 

8.  ODA.PW 


2 


A  * 

*  * 
■k  * 


*  * 
*  * 


.I'JKbL 

.  1;  IM  I  /  L  .  I- 

.  KU  X  10 

.4iJXlJ  Ih 

YK  =  1 

.DU  i 

TYHt  h 

ZOi'lt  0  U 
ZtIMU  0 

ZUNt  1  btiO 

LISI  1  ^  i  a  c?l  aa  41  as  ^44  t)i  fe^  fei  64 

ZhUb  1 

ZUNh  ^  {frilb 
ZtfJU  tf 

Z  U  r*)  t  5  Said 

L\S\  S  h  I  n  dS  th  d!  d>i 
Li6l  4b  4d  4/  as  nb  6b  6/  bb 
Zhilb  i 

ZUWt  4  SSdS 
UUb’L  1 
Zt!\lD  4 

ZUivt  b  ibb4 

ZtNU  b 

ZUDt  b  ih4U 
UUHL  b 
ZtIMU  6 

?K  =  YK+1 

.tCMbC 


•  hlMl)  ZLb.F 


F(C,c!iz,£  /.  F//.e 


3 


B.  EL 2  Data 

C.  Library  Links 

1.  ZLS.GT 

2.  ODA.GT 

3.  ODA.ST 


DATA  STRUCTURE: 

ELI  data  shall  be  structured  as  specified  in  Appendix  B  of 
reference  5.  For  frequency  and  PRI  this  shall  consist  of  a  list  of  free  form 
zone  boundaries  (Figure  B-2,  ref.  5)  with  the  trunk  numbers  present  in 
each  zone.  For  PW  only  a  list  of  the  trunk  numbers  in  each  of  the  fixed 
zones  (32)  need  be  generated.  These  lists  shall  form  the  input  to  the  ELI 
generation  programs. 

EL2  data  shall  consist  of  values  for  the  fields  of  each  entry  as 
specified  in  reference  3.  These  field  values  shall  form  the  input  to  the  EL2 
generation  program.  The  entries  in  EL2  shall  be  ordered  according  to 
increasing  values  of  the  scan  type  code  -  i.  e.,  1,  2,  3,  .  .  .’  .  Within  each 
scan  type  the  ordering  shall  be  according  to  increasing  values  of  minimum 
scan  period.  (This  is  not  required  for  the  present  version  of  level  2  search, 
but  can  save  seajrch  time  if  the  software  is  improved. 

Since  trunks  are  stored  in  ELI  and  groups  are  stored  in  EL2, 
library  linkage  tables  must  be  generated  to  convert  from  trunks  to  groups. 
The  data  requmed  shall  be  a  list  of  the  trunks  from  ELI  that  are  contained  in 
each  group  in  EL2. 


ELI  TABLE  GENERATION: 

The  tables  for  ELI  shall  be  generated  using  MACROS  written  for 
the  htACRO  assembler  in  the  PGC.  The  zone  boundary  values  and  the  trunk 
lists  shall  be  entered  into  a  file  in  the  format  shown  in  Figure  1  which  is  an 


example  of  a  file  called  Q  TEST.  SR.  The  parameters  for  the  different  fib 


P.Q 


shall  be  as  follov.’s: 


OPERATOR 

OPERAND 

FREQUENCY 

PRI 

PW 

.ENT 

ZLS.F 

ZLS.  PI 

ZLS.  PW 

.DO 

3 

3 

2 

TYPE 

F 

PI 

PW 

.END 

ZLS.  F 

ZLS.  PI 

ZLS.  PW 

For  frequency,  the  value  of  the  zone  boundaries  shall  be  encoded  frequency 
which  is: 

Encoded  freq.  =  .8*  actual  freq. 
since  the  LSB  for  frequency  is  1.25  MHz. 

For  PW  no  zone  boundary  values  need  be  given.  Empty  zones  have  no  list. 
Duplicate  lists  ^shall  be  entered  as  DUPL  to  conserve  ZLS  storage. 

The  macro’s  will  produce  an  assembled  listing  as  shown  in 
Figure  2  for  QTEST.SR.  A  cross  reference  is  produced  by  the  MACRO 
assembly.  Note  that  the  doubled  starred  (**)  lines  are  not  printed  out.  The 
macro’s  generate  ZLS.  ( ),  ODA.  ( ),  and  ODV.  ( )  and  store  them  in  a 
_ .  RB  file.  The  command  (NOVA  800)  to  prepuce  the  RB  file  is: 

MAC  filename  $LPT/L 


These  files  shall  be  converted  to  AB  format  as  ej-T-^-hied  below. 


f  t 


000  1 


t~  fC(z  '-K 

.MAIN  MACKU  KtV  08.01 


1  7  :  1  8  :  '1  b  1  8  /  1  ^  /  7  b 


01 

.NRtL 

08 

.tN  1 

ZLS.F 

03 

0  0  0  018 

.RUX 

10 

oa 

00  10 

.RDXU 

lb 

05 

Ob 

07 

OS 

ZL  S .  F  : 

;  *  *  *  * 

09, 

10 

ZONE 

0 

0 

1  1 

ZEND 

0 

18 

13 

ZONE 

1 

8360 

14 

LIS  1 

1 

8  3  4 

lb 

ZEND 

1 

16 

0  0  0  0  0  ' 

HOOO 

K  w 

1  7 

GOOD  1  ' 

F  000 

A'0.0 

Itt 

OUOU8' 

OF  00 

ND .  1 

19 

000O3 ' 

OOF  0 

AD  .  8 

80 

00004* 

OOOF 

aD  .  3 

81 

88 

ZONE 

8blb 

83 

ZEND 

84 

8b 

ZONE 

i 

3078 

8b 

Lis  1 

b 

b  /  rt 

87 

LIS  1 

46  4  7 

8tt 

Zend 

i 

89 

00003 ' 

tbOO 

K  W 

30 

0000b* 

OFOO 

WD.O 

31 

00007* 

OOFO 

ND.  1 

38 

0000b* 

OOOF 

AD .  8 

33 

00009 ' 

FOOD 

wD  .  4 

34 

3b 

ZONE 

a 

338b 

3b 

DUPL 

1 

37 

ZEND 

a 

3b 

39 

Z  U  D  E 

b 

3364 

40 

ZENO 

5 

41 

48 

ZONE 

b 

3d40 

43 

DUPL 

5 

44 

ZEND 

b 

4b 

4  b 

47 

4b 

ODA  .F  : 

;  *  ★  *  ★ 

49 

3  0 

bl 

38 

ZUivlt 

u 

0 

33 

ZEi'JD 

0 

34 

OOOu A  * 

F  F  F  F 

bi-18  1  Y 

53 

3b 

Z  u  r,- 1 

1 

8  3t.  0 

37 

L  1  o  i 

1 

8  3  4 . 

5  a 

Z  t  Tv  U 

1 

39 

U  0  0  0  5  ' 

0  0  0  0 

D  I  SPL 

oU 

;****  KWC/UV  ZUNt  LlblS  **** 


;****  0UTtR“Ul8tC1 UKY  ADDRESSES  **** 


?  *^3  ^  ^  b  i  z-'d  z . 


5 


OOOd  .main 
01 
0^ 

0  3  OOOOC  HFFf- 
0^ 

Ob 

Ob 

0/ 

(Itt 

09  OOOOU*  OOUb 
10 
1  1 
la 
13 

la  Oooot'  0000 
15 
1  b 

17 

18  000  OF*  FFFF 

19 
^0 
ai 
aa 

as  0 0 0 1  0  •  0  0  0  5 

da 

d5 

db 

d/ 

.d8  Oooi  1.'  -  000  7  UUV 
d9 

30 

31 

3d  OOOld*  OOOO 

33 

ia 

3b 

36  0u013'  OAoo 

37 

38 

39 

40 

41  00014*  ObOO 

42 

43 
04 

45  OOolb*  OCOO 
4  b 
4  7 
4  8 
4  9 

50 

51  ()Onlo'  UU'JU 

52 

53 

54 

55 

I’  b  0  V.'  U  i  /  '  c.  n  u 
b  7 


ZlJNt  a  2816 

Ztl\iU  d 
FMPiY 

ZUWt  3  30/d 

H81  5  fa  /  8  25  db  27  dH 

Llbi  45  4b  4/  48  b5  bb  b7  fart 
ZFiMi)  3 
U18PL 

ZiJf'Jt  4  3328 
DUFL  1 
Zti\)L)  4 
U1c5PL 

ZONfc  5  3584 
Zt  MD  5 
LMP  TY 

ZUiMt  b  384  0 
UUPL  3 
ZKNO  b 
U1  SPL 


ZCI  ;****  UUlEK-UIPtC rOHY  VALUES  **** 


ZltWh  0  0 
0 

Z  t  iM  0  0 

ZUNt  1  dbfaO 
2560 

LISI  1  2  3  4  21  22  23  24  41  42  43  44  fal  62  b3  64 

ZtiMl)  1 

ZONE  2  28  lb 
2816 
ZtlMO  2 

ZONE  3  30/d 
30/2 

LISr  5  6  /  8  25  do  27  dd 

LlSl  45  46  47  48  bb  66  6/  68 

ZENO  3 

Z  U  N  E  4  3  32  8 

3  3  2  8 
L'UPL  1 
Z  t  N  0  4 

ZOivlEbibda 
358  4 
/E:vJ  5 


6  9 

oO  OUOi  a*  Or  0  0 


Zli-vE 
3  8  4  y 


38  4  0 


2  i?, 


6 


UUPL  .< 
h 

.tWI)  7.LS.K 


2.  c* 


/ 


UOUi 

01 

05 

Oil 

Ob 


0  0  U  a  .MAIN 


ii  A  SE 

0  0  0  0  U  0  ' 

1/09 

1/18 

1/81 

1/84 

1/54 

1/57 

1/36 

1/4  1 

1/44 

l/4b 

1/47 

l/bb 

1  /b9 

1/60 

8/04 

8/09 

8/10 

8/  1  5 

8/14 

8/  lb 

8/19 

8/85 

8/84 

8/86 

8/54 

8/39 

8/43 

?/49 

8/b5 

8/b4 

8/b8 

5/08 

3/03 

'ill 

0  010  0  0 

1/lb 

1/87 

1/88 

1  /b8 

8/07 

8/06 

8/36 

8/47 

8/48 

CLEAR 

00000  / 

nC 

1/09 

1/47 

8/86 

DISPL 

OOOOOb 

1/18 

1/81 

1/84 

1/54 

1/37 

1/58 

1/41 

1/44 

l/4b 

l/bb 

l/b9 

1/60 

8/04 

8/09 

8/1  0 

8/15 

8/14 

8/lb 

8/19 

8/88 

8/83 

8/84 

8/54 

8/59 

8/45 

8/49 

8/b3 

8/b4 

8/bd 

3/08 

5/05 

0  UPL 

OOOlnl- 

MC 

1  /6b 

1/45 

8/18 

8/81 

8/b8 

5/01 

EMP  f  Y 

OOFFFF 

1/09 

1/18 

1/81 

1/84 

1/34 

1/56 

1/41 

1  /  4b 

1/bl 

l/b4 

l/b9 

8/03 

8/09 

8/14 

8/ 18 

8/85 

8/30 

8/54 

8/39 

8/45 

8/49 

8/b4 

8/b8 

5/05 

FLOOl 

0  0  0  0  0  0 

1/11 

1/18 

l/b5 

l/b4 

l/bb 

8/58 

8/34 

floop 

000 00 1 

1/14 

1/16 

1/81 

l/b7 

l/b9 

1/60 

8/3b 

8/i9 

F'LOOi 

oooooo 

1/85 

1/84 

8/08 

8/05 

8/04 

8/41 

8/45 

FL004 

000001 

1  /8b 

1/89 

1/54 

8/06 

8/09 

8/10 

8/4b 

8/49 

F  LUOb 

000008 

1/56 

1/57 

1/58 

8/  1  8 

8/15 

8/14 

8/lb 

8/bl 

8/b5 

8/b4 

FL006 

oooooo 

1/40 

1/41 

8/17 

8/18 

8/19 

8/bb 

8/56 

F'LOOi' 

000008 

1/45 

1/44 

1  /4b 

8/81 

8/88 

8/85 

8/84 

8/60 

5/08 

5/05 

Krt 

oooooo 

1/09 

1/18 

1/lb 

1/16 

1/17 

1/24 

1/27 

1  /8H 

1/89 

1/50 

1/58 

1/41 

1  /4b 

1/47 

1  /b4 

l/b8 

1/69 

8/05 

8/07 

8/Od 

8/09 

8/14 

8/18 

8/85 

8/86 

8/34 

8/56 

2/59 

8/45 

8/4  7 

8/48 

8/49 

8/b4 

8/S6 

5/05 

LIST 

0  0  0  1  A  1 

MC 

1/14 

1/86 

1/8/ 

l/b7 

8/06 

8/0/ 

8/57 

8/46 

8/4  7 

NUT  .0 

000) CL 

MC 

1/18 

1/16 

1/84 

1/89 

1/56 

1/41 

1/45 

1  /b4 

1  /b9 

8/05 

8/09 

8/14 

8/1  6 

8/83 

8/54 

8/59 

8/45 

8/49 

8/54 

8/S6 

3/05 

UUA  .F 

0  0  0  0  0  A.  • 

1  /09 

1/48 

8/87 

UDV.F 

OoOO 1  1  ' 

1/09 

1/bO 

8/88 

SEl 

000104 

MC 

1/lb 

1  /87 

1  /88 

1  /b8 

8/07 

8/06 

8/5rt 

8/47 

8/48 

FRUN’K 

U  u  0  0  4  i 

1/lb 

1/8  7 

1  /88 

l/bb 

8/07 

8/08 

8/36 

8/47 

8/48 

TYPE 

OOOlbt- 

MC 

1/07 

1/46 

8/8b 

rtU.O 

OOOOOO 

1  /  0  9 

1/lb 

1/17 

1/18 

1/87 

1  /86 

1  /3o 

1/51 

iVD.  1 

OOOOOO 

1/09 

1/lb 

1/18 

1/19 

1/87 

1/86 

1/51 

1  /58 

-V  U  •  P 

0  u  0  0  u  u 

1/09 

1  /  lb 

1  /  19 

1/80 

1/87 

1/88 

1/58 

1/55 

‘■V  U  .  i 

oooooo 

1/09 

1/lb 

1/80 

1/81 

1/87 

1  /86 

1/35 

•VO  .  <1 

0  0  0  0  u  0 

1/09 

1  /  1  b 

1/81 

1/87 

1/86 

1/55 

1  /b4 

A'  D  .  5 

u  0  0  u  0  (.• 

1/09 

1/16 

1/81 

1/87 

1/86 

1  /  5« 

0  .  b 

U  u  0  0  0  (' 

1  /  0  9 

i  /  1  b 

1/^1 

1/8  7 

1/86 

1/54 

u  .  7 

0  0  0  0  0  0 

i  /  0  9 

1  /  1  b 

1  /  c  1 

1/87 

1  /86 

1/54 

.V  0.8 

u  U  0  0  -j  0 

i  /  0  9 

1  /  i  b 

i  /81 

1/8  7 

1/86 

1  /34 

•VO .  S 

0  0  0  0  0  0 

1  /  09 

1  /  1  b 

1/8  1 

1/87 

1/86 

1/54 

Q 

F(  G  cJ  -e  e"  2-  . 


UOOb 

.MAIN 

i'«‘  U  R  0 

UDUOO^ 

1/lb 

l/d7 

d/47 

d/4tt 

ZCT 

OOOOU7 

i/oy 

1/11 

l/d4 

1/db 

1/4U 

1/41 

l/bi 

l/b4 

d/03 

d/04 

d/  1  4 

d/lb 

d/di 

d/d4 

d/iy 

d/41 

d/b4 

d/bb 

ZEND 

UOO 1 UU 

MC 

l/ll 

1  /lb 

l/bi 

1/bH 

d/ii 

d/36 

ZLS.F 

U  U  0  U  U  0  ' 

tN 

1  /Ud 

1/06 

ZN.O 

OUUOUU ' 

1/11 

1/ld 

ZN.  1 

OuOUUO ' 

1/14 

1/dl 

d/3b 

d/i9 

UOOOUb' 

1/di 

l/d4 

ZN.3 

OUOUUb ' 

1/do 

1/34 

d/4b 

d/49 

ZN.« 

0  U  0  0  0  A  ' 

1  /ib 

1/36 

ZN.b 

OUOOOA ' 

1/40 

1/41 

ZN.b 

OUOUU A ' 

1  /Mi 

l/4b 

ZON£ 

UOOl V4 

KiC 

1/10 

1/13 

1/bd 

1  /bb 

d/il 

d/3b 

?1 

U  U  U  U  0  1 

1/09 

1/lb 

1/d/ 

1  /d6 

1  /bb 

d/0  7 

.^J 

uUOOUh 

1/lb 

1/d/ 

ZK 

0  0  0  U  0  4 

1  /  Oh 

1/06 

l/1b 

1/dl 

l/d9 

1/34 

1/45 

1/44 

l/bi 

1  /b4 

d/Od 

d/Oi 

d/10 

d/ld 

d/  1  9 

d/dl 

d/d7 

d/dd 

d/41 

d/4i 

d/bi 

d/b4 

3/0« 


l/bd 

d/07 

d/08 

d/56 

i/id 

1/14 

1/lb 

1/dl 

1  /d3 

l/d9 

1/34 

l/3b 

1/37 

1/38 

1/43 

1/44 

l/4b 

1/50 

1/bl 

1/bb 

l/b7 

l/b9 

1  /bO 

d/Od 

d/Ob 

d/09 

d/10 

d/ld 

d/13 

d/  1  / 

d/ld 

d/19 

d/dl 

d/dd 

d/dd 

d/iO 

d/id 

d/i4 

d/3b 

d/4i 

d/4b 

d/49 

d/bl 

d/b3 

d/bd 

d/bO 

3/Od 

3/03 

1/di 

1  /dd 

1/37 

1/40 

1/44 

6/  Od 

d/Od 

d/13 

d/  1  / 

d/dd 

d/4d 

d/4d 

d/bi 

d/b7 

3/Od 

1/4/ 

l/bi 

d/db 

1/bb 

i/05 

d/3d 

d/34 

1/37 

l/b7 

1/59 

1  /bO 

d/1  i 

d/bi 

d/Od 

d/  04 

d/41 

d/43 

1/44 

d/Ob 

d/09 

d/10 

d/dd 

i/Od 

d/ld 

d/  14 

d/lb 

d/51 

d/b4 

d/  1  7 

d/  19 

d/5b 

d/58 

d/dl 

d/di 

d/d4 

d/bO 

3/03 

1/dd 

1/db 

l/i5 

1/39 

l/4d 

d/01 

d/Ob 

d/ll 

d/lb 

d/do 

d/40 

d/44 

d/bO 

d/bb 

d/b9 

1/17 

1/16 

1/19 

1/dO 

1/dl 

1/30 

1/31 

l/3d 
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EL2  DATA  GENERATION: 

The  data  for  EL2  shall  be  entered  into  a  file  using  the  MARO’s 
as  show  in  Figure  3  for  a  single  EL2  entry.  The  sequence  from  EL2  to 
E2END  shall  be  repeated  for  each  entry  in  EL2.  The  .RDX  for  this  input  shall 
always  be  10  (decimal).  Only  non -zero  words  need  be  entered.  The  arguments 
represent  the  values  of  defined  fields  in  each  word.  The  MACRO’S  will  check 
to  ensure  that  the  correct  number  of  arguments  are  input  for  that  word. 

The  macro’s  will  produce  an  assembled  listing  as  shown  in 

Figure  4  and  a _ ^.RB  file.  The  command  (NOVA  800)  to  produce  the 

RF  file  is: 

MAC  filename  $LPT/L 

The  RB  file  shall  be  converted  to  AB  format  as  explained  below. 
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The  ZLS.  GT  and  ODA.  GT  files  shall  be  generated  in  a  manner 
similar  to  that  for  ZLS.  PW  and  ODA.  PW.  An  example  of  a  file  created  for 
this  purpose  is  given  in  Figure  5.  Note  that  the  end  of  the  EO  loop  has  a 
value  of  4  for  ?K. 

The  MARCO’S  will  produce  an  assembled  listing  as  show  in 

Figure  6  and  a _ .  RB  file.  The  command  (NOVA  800)  to  produce  the 

RB  file  is: 

MAC  filename  $LPT/L 

The  RB  file  shall  be  converted  to  AB  format  as  explained  below. 

The  ODA.  ST  table  contains  the  emitter  library  number  (ELN) 
of  the  first  entry  of  each  scan  type  (Reference  2).  There  is  provision  for  16 
different  scan  types  although  only  1-4  are  presently  implemented.  The  entry 
for  scan  type  zero  is  don’t  care.  An  example  of  ODA.  ST  is  as  follows: 
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CONVERSION  TO  AB  FORTvlAT; 

The  conversion  from  relocatable  binary  (RB)  format  to  absolute 
binary  (AB)  format  that  can  be  loaded  with  the  operational  code  is  done  as 


follows: 


1.  Re\dse  ELI. MS  to  pick  the  correct  values  for  NFRQ  and 
NPR,!  and  to  reserve  enough  space  for  ZLS.  (  ),  ODA.  (  ), 


.  «\i  K  b  L 

,  t  w  1 

ZLS  .G 1 

.i^DX 

lU 

.  K  U  X IJ 

1  ib 

t  * 

Vk  = 

1 

A  A 

.UU 

d 

^  A 

1  YPt 

1 

ZUf'it 

1 

L  1  b  1 

e  ( 

Z fc  WU 

1 

Z'Jivh 

L  J  b  1 

bb 

Zhi\'L/ 

c:: 

Zu.Vfc 

Lib  1 

1 

ZtiMP 

3 

ZUi'Jh 

ULiPL 

ZtviO 

ZUWfc 

b 

Libl 

bb  iO 

ZtivU 

b 

ZUiJc 

b 

Libl 

Z  tNU 

h 

ZUIvIc. 

{ 

Libl 

ZtfVU 

1 

ZUiVh 

<5 

List 

1  b 

Ztl^)U 

ZU  wfc 

Libl 

b 

Ztiviu 

H 

K  A 

VK  = 

q 

*  "A 

.  tuUt 

•  tiMU 

ZLb*G  1 

Figure  5.  of  f^it£  paz  L/BizAi^y  jLf/u^cs 


U  0  U  1  .  M  A  1 IM  M  A  C  K  0  K  t  V 

0^.01 

ov:o5:o/  01/03/77 

01 

K)d 

.hN'l 

Z  L  b  •  G  T 

V  5 

U  U  0  U  1  c! 

.KL)X 

1  0 

0^ 

UUIO 

.KUXU  lb 

Ob 

Ob 

0  7 

Ob 

CLb.G 1 

;  A  Kc*  KWC/riV  /.out  L  J  b  rs  * 

09 

1  0 

ZUi'Jt 

1 

1 1 

Lib  1 

d/ 

1  ^ 

CtillJ 

1 

1 i  OUUoU  * 

^<000 

n  >v 

M  0  0  0  0  1  * 

UOdU 

/«'() .  1 

lb 

16 

ZUIMt 

c! 

1  7 

Lib  1 

b 

1  b 

Zfc  MU 

d 

19  OUOOd’ 

^JUUU 

Kvy 

^0  OOOOi’ 

00^40 

WD.  1 

^1 

ZUNt 

5 

as 

Lib  1 

1 

a4 

ZtNiJ 

5 

^b  0000^* 

bOOU 

IS  fi 

db  0000b* 

bOuu 

V')L>  .  0 

dl 

db 

ZUNt 

9 

d9 

DUHL 

d 

5  0 

Zt  Nl) 

9 

51 

5^ 

zu:jt 

b 

55 

L  (  b  1 

db  d9  50 

ia 

Zti'JU 

b 

5b  000 Ob* 

4)0  00 

K 

56  0000/’ 

0  0  1  u 

l‘)L)  .  1 

SI 

5b 

io\^t 

h 

59 

LiS  1 

9 

ao 

ZhlMU 

6 

^1  0  0  0  0  b  ’ 

ouoo 

K 

Otf  00009* 

1  «uo 

U  •  0 

05 

i  U  fv  L 

/ 

ab 

, 

Llbl 

d9 

^4h 

Ztr.ivu 

7 

9  7  0  0  0  U  A  * 

9  0  0  0 

9  0  0  U  0  0  * 

0  0  U  6 

W  L)  .  1 

99 

bO 

L  u  w  t 

8 

bl 

L  1  b  1 

1  d  5 

Zb  VI) 

b 

b  5  0  0  0  U  C  * 

G  0  1/  0 

r<  H 

b  9  (>  u  0  U  i)  * 

t  0  U  U 

/;  L)  .  0 

bb 

b  D 

/  'J  !  t 

0 

b  / 

U  j  b  I 

b 

b 

/ 1.  u 

9 

b  9  0  u  !•  u  t  ’ 

0  L- 

h  U  U  IM  f  0  h  ' 

0  C  f  L? 

/  A 

•M '  .  0 

P  I  G  (J  e  £.  6  CL  , 


Z.g2Ae.Y 


OUOd  .  M  A  1  fv 
111 
Od 
>)i 
04 
Ob 

Oh  00010' 

07 
00 
0  9 
10 
1 1 

Id  00011' 
li 
1  4 
]  b 
lb 

1  /  0  0  0  1  ’ 

10 
1  9 
dU 
dl 

dd  Oooii' 

05 
04 
Ob 
db 

07  00014' 

00 
09 

50 

51 

50  0001b' 

55 
b4 
5b 
5b 

5  7  0  0  0 1 b  ' 

50 
59 

40 

41 

4  0  0  0  0 1  /  ' 

45 
44 
4  b 
4b 

4  /  0  U  0  1  d  ' 

4b 
49 
bO 
bl 

b  0  0  0  U  1  9  ' 

55 
b4 
5b 


0009  UUA.bl 


0000 


0  0  0  4 


0005 


I-  I- 1-  A 


OOOL 


0  0  1  0 


u  0  1  4 


00  1  d 


0  u  1  C 


ZCI  ;****  UU  I  tK-UlKtC I  UK Y  AUUKcbShS  **** 


2UNt  1 
Llbl  07 
7  two  1 
I)  IbKL 

7UI\lb  0 
LJbl  Ob 
Z  h  Iv  l)  0 
U  i  bKL 


ZUiMt  5 
Llbl  1 
Ztwu  5 
UlbOL 

ZU4t  4 
UUPL  0 
ZtwU  4 
UI  bHL 

ZUivlh  b 

Llbl  db  09  50 
Z  t  I'j  u  b 
UlbHL 

L  U  I'u  t  b 
L  I  o  I  4  b 
ZtUU  b 
UlbOL 


ZlOxIt  / 
Llbl  09 
Zh4U  1 
UiSPL 


ZUWt  b 
Llbl  1  0  5 
Z  t  IV  U  5 
UI  bKL 


ZUivt 

Llbl 

ZLiVU 

DiSPL 


9 

b 

U 


v'-< 


XO 


t  IVU 


ZLb  -G  I 


and  ODV.  (  )  for  frequency  and  PRI.  For  PW,  the  length 
of  ZLS.  PW  shall  be  reserved,  but  ODA.  PW  shall  always 
be  32  locations. 

2.  Revise  LIBLINK.  MS  to  pick  the  correct  value  for  NGRP 
and  to  reserve  enough  space  for  ZLS.  GT. 

3.  In  both  1.  and  2.  the  order  of  the  tables  shall  be  ZLS,  ODA, 
and  ODV  (if  required).  ELI.  MS  and  LIBLINK.  MS  shall  be 
revised  to  accommodate  this  ordering  if  not  already  done. 

4.  Make  sure  that  enough  space  is  reserved  for  EL2  data. 

5.  The  program  shall  be  reassembled  to  determine  the  start¬ 
ing  and  ending  locations  for  each  fUe.  The  NOVA  800 
command  for  assembly  is: 

META/X  RP16/S  filename,  ...  filename  $LPT/L 

6.  From  step  5  find  the  address  of  the  first  location  for  a  file 
-  e.  g. ,  ZLS.  F  -  and  the  address  of  the  last  address  for  a 
file  -  e.  g. ,  last  address  of  ODV.  F.  This  shall  be  done  for 
each  separate  fUe  created.  (Contiguous  files  may  be 
combined  into  a  single  file).  Express  the  first  addr  FADDR 
and  the  last  address  LADDR  in  octal  as  faddr  and  laddr 

llo 

respectively. 

7.  Create  a  save  file _ .  SV  for  each  RB  file  by 

Tising  the  following  NOVA  800  comrnamd: 


RLDR/Z 


faddr/N  filename 


X/L;MAP/D  X 


8.  Create  an  absolute  binary  file _ .AB  for  each  SV 

file  by  using  the  following  NOVA  800  command: 

MKABS/Z  faddr/F  laddr/T  filename.  SV  filename.  AB 

9.  To  obtain  a  hexidecimal  listing  of  the  AB  file  use  the  following 
NOVA  800  command: 

BLOOK/H  filename.  AB 

10.  The  program  and  the  new  library  data  shall  be  loaded  via 
serial  line  or  paper  tape.  If  AB  format  is  acceptable,  a 
paper  tape  in  AB  format  may  be  obtained  by  using  the  NOVA 
2  command: 

BPUNCH  filename.  AB 

If  BQ  format  is  required,  then  a  conversion  through  MATS 
must  be  done  before  loading  the  RP-16. 


LIBRARY  EXAMPLE: 

A  complete  library  example  from  initial  data  through  the  creation 
of  AB  format  data  is  attached.  The  initial  data  contains  14  different  emitter/ 
modes  -  i.e.,  14  unique  combinations  of  frequency,  PRT,  PW,  and  scan 
period  ranges,  scan  type,  ECM  technique,  and  identification  code.  The  initial 
data  listings  are  shov.m  in  Figure  7  ordered  according  to  increasing  vaJue  of 
minimum  frequency.  Of  the  14  entries  there  are  10  distinct  trunks  which  have 
been  arbitrarily  given  trunk  numbers  1-5  and  26-30  (to  obtain  words  1  and/or 
2  in  the  ZLS  table).  The  EL2  classification  on  scan  t}T>e  niin.  and  max.  scan 
period,  ECM  technique,  and  identification  yields  9  groups  V’hich  are  ordered 
by  increasing  scan  code  1  =  circular,  2  =  sector,  3  =  conscan,  and  4  =  steady. 

The  resulting  EL2  data  entries  have  min  scan  =  0  and  max  scan 
=  3FF  because  there  is  no  scan  period  measurement  in  the  lEWS,  ADM, 
Priority  1  code.  If  scan  period  is  incorporated  at  some  time  in  the  future, 
then  the  min  and  max  scan  values  would  correspond  to  those  given  in  Figure  7. 
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Figure  7.  Example  of  Initial  Library  Data 
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MACRO'S  AND  INSTRUCTIONS: 

The  macro’s  and  Instructions  for  their  usage  are  attached. 
These  MACRO’S  apply  to  the  generation  of  emitter  track  files,  EL2  data 
files,  ELI  tables,  or  library  linkage  tables. 


MACKd’S  f-UK  blJMtKA  I  INb  tMlIIhK  1KAL^  hlLt  l;AIA 


L  I  /->  P'f  A  ^ 


LXAMHLK:  llbtK  iVlSHtb  ru  bbNtKAIh  Itbl  UA  I  A  AND  IS  CUNCtKIVttj  UdLY 
A'UKUS  U  AiML)  /!  Ht.  LliUtS  Ab  KULLUrtbl 

ljbhK'.->  LUUt  LUMMtiMlAKY 

.KUX  lU  Shib  INPUI  HAUIX  lU  UtClMAL 

llvJl  I  lALlZAl  ION 

WUKU  O:  hlH  =  0,  tLP  =  1#  tAPI  =  ilPb 
kVUKU  /:  LblY  =  lb,  tSPO  = 

UUIPUIS  ALL  lb  tlP'WUPDb,  DISPLAYING 
ONLY  IHUbt  NUT  =  U 

NUTtb  :  LALH  PILL  GtNtkATED  MUbI  SlAPI  vM  I H  AN  'tIF'  AND  tNU  WUH  AIvi 
•tFtNO'.  Irit  UkDtP  OF  IHt  'tFrtU'S  IN  btrwttN  IS  iM.-l  A 1  t  R 1 AL . 

1  ML  i-lH  rtUKu  (.  i  =  0,1,  ...  ,lbj  IS  GtNtKArtO  BY  'AKITING 


tIF 

tFWD  0  0  1  ilPb 
tFv*U  (  lb  9iB 
LFbND 


hFi^jD  1  FI  FB  ...  FN 

wHtPb  IHt  F'S  AWt  I ht  FltLUS  ntUUlKtO  FUR  1 Ht  I-1H  WURU 
UivDLK  Irib  F  OLLOift/I  ivb  KULhS: 

-  1  MUSI  Bt  A  DtLlFiAL  iNItbtK  0-lb  ^ITHOUl  IJtLIWAL  PUINI  NO 
MAIItK  WHAl  INPUT  RADIX  IS  FUR  »'S  AMONGST  IHt  F'S.  1  NUb 
Bt  StPARAItU  FROM  'WURO'  BY  A  SINGLE  SPACt,  TAtt  OR  CUtiMA. 

-  IHt  F'S  MAY  bt  tXPRhbSlUNS  AND  MUSI  Bt  StPARAItU 
or  bPALtlSJ,  lAblbJ  UR  LUMmAISJ. 

-  TFtb  FltLUS  ARt  PRtStl'JItU  IN  LtF  I  -  I  U-R  IGH  I  URUtK, 

AND  tACH  FltLU  FUR  A  biVtN  i\URD  MUST  Bt  GlVtN  tXPLlCIlLY. 


-  tXiRA  FitLOS  ARt  IbNURtU  A!>iU  A  FltLU  VALUh  lUU  LAKbt 
FUR  Mb  ALLUIIhU  NUMBtR  OF  BITS  lb  iKlJdLAltU  vmIIHUUT 
U 1  AGNUS  I  10  . 


AS  IMHLitU  BY  IHt  hXAKI'Lt,  I  Hh  RADIX  FUR  INILRPRhllNb  NUMtKlC 
LlltRALS  is  UNUtR  THt  UStR'S  OUNIkOL.  IHt  UUTPUl  KAUlX 
I  S  A  L  i'/'  A  Y  S  H  h  X  A  U  t  L  1 1-l  A  L  . 


tRRURS  :  1.  ";»****  tKRUR:  a/uru  n  nui  In  RAigGt  o-lb  *****" 

••;*****  tRRUKI  tbv'H)  MALHU  WlihUUl  ARGUMtuTS  ***** 

HAS  NU  tFFtCl  UN  CUKRtiMi  FILE. 

s’.  •';*****  cKRUR:  IUU  Ft'.V  ARGUMtNIS  FuK  i^QRO  *****" 

•i'  IS  RtPLAOtU  BY  ALIUAL  1-Si  ARGUMbNl  TU  AUKU  MACRO. 
iHt  1-lH  aURU  a  ILL  HAVE  IHt  VALUE  0. 

5.  USER  SHUULU  AVulU  USING  FULLUAING  StI  OF  NA^'.tS.  lU  l)U  S'J 
LAN  LAUot  LKRURS  AHlOH  lot  MACRO  AsStMriLtK  MAY  UR  MAY  WUl 

Flag. 

Clear  ckruk  shu.-;  lfuai  err  ai  VJ 

A  U  .  0  ...  I'v  U  .  1  b  V  L  K  1  r  G  E  •  K  S 


A  u  f  fl  U  K  :  S  .  J  .  N  t  R  S  A  N 


lV/r>  UtC  P 


XPrsIb 


.MACKU  hit" 

CLtAh  u  I  d  i  M  b  b  7  V  1 U  1  1  Id  li  I'*  lb 

/. 

.MALKU  CLhAK 
it^.NUMAC  1 

n  =  1 

.UU  .AKbCl 

iNU.1  .''1  =  11 

1  =  71  +  1 
.  E.NDC 
% 

.MACk(J  tk’KUk 

*  *  .  N  U  M  A  C  U 
**.PUSH  .WUCIJAJ 
**  .l\JUCU''\i  1 

11-1 

;*****  tkKUk:  if-UKU  U  uU  I  IN  KANNh  Td  ***** 

*  *  ,  tNUL 
**.J('t  Tl-d 

;*****  tKNUw:  lUU  Ht^■v  AkNliMtlMl  b  HUK  WUKIl  Td  ***** 

*  *  .  h  I J  U  L 
**.lht  11-3 

;*****  LKNUk:  Td  MACKU  AllHULil  AKNUMtNiy  ***** 
**.LNl)C 

*  *  .  IM I J  M  A  L  1 
tKK=l 

.NUCUN  .HUP 
X 

.MACkO  tPtNU 
**,NUHiAC  1 
.PUSH  .kUXU 
.kUXO  16 

SHOW  01d3ubb/HS»10111dl3141b 
.kUXU  .PUP 
X 

.MACkO  bHUrt 
**.Nui-'lAO  U 
**.PUSn  .NUCUN 

*  *  ,  N  U  C  U  N  1 

*  *  7  I  =  1 

**.UU  .AkbCI 
**.lHt  A'L).T7i 

*  *  0 

X  ★  ,  t  ivD  t 
^  *  1  r  r\j  A 1)  e  1  i 

AU  .  i  M 

*  *  .  t  N  0  C 

*  *  •  t NUC 

it  *  .  I\'  U  K)  A  L  1 
.iv’UCUA  •PUP 
% 


/  o 


.fvUCkU  thrtlj 
*  *  .  IJUMrti:  1 
tKK  =  0 

.IFE  .AkGCI 
tkKUK  5  LFaU 
.ENDC 

.IFt  Ekk 

.IFim  ri>lb. 

EKkOK  1  U-lb 
.h  MUC: 

.  E  i  'J  u  C 


•  IFE  £ KK 
•Push  , a Kb Cl 


VEKlFY  IHAI 

*  A  K  U  C  1 

>  = 

d 

A'  H  £  N 

T1 

4 

, J  F  E  E  kK 

VEK I E  Y  IHAI 

*  A  i<  u  C  1 

>  ~ 

i 

i/'v  H  t  N 

T  1 

:z 

1  f  / 

. 1 F  E  EKK 

VEK IF  Y  1 hA  1 

.  AKbC  1 

>  - 

a 

iN  b  N 

T  1 

“ 

U ,  6 

.IFE  E  K  R 
verify  IHAI 

.  A  K  GC  1 

>r 

b 

/g  H  t  I'J 

T  1 

d,  i 

.IFE  EKK 
VERIFY  IHAI 

.  AKGC  1 

>  = 

b 

h  t  Tj 

T  1 

b 

.IFE  E  K  K 
VERIFY  THAI 

.  AKbC 1 

>3 

6  . 

WHhN 

T1 

lb. 

.IFE  EKK 
VERIFY  fHAl 

. A  K  bC  1 

>  = 

lu. 

iAHc  N 

11 

10. 

.EWDC 
.ENUC 
.  E  l‘J  lj  C 
•  EKDL 
,ENUL 
.Ei>JUC 
.'’1  =  .PUP 
.t('(L)C 

.Jl-E  EKK 

.IFE  Tl-lu. 

V  1  =  1  U 

.Ei'JUC 

bEiJEE  T1  Td  Ti  T4  Tb  Tb  1/  ttt 
.ENDC 
% 


.MACKU  VcKiFY 
**.NUMAC  1 
YI=. AKbCr-/ 

.'’J=K 

•  DU  {'I  *  I  1  "EKK  J 
.IEE  Tb-TYJ 

.IFE  .  I  UP  r iT  4 
EKKuK  d  Tn 
,  E  WUC 

.  E I  j  l)  C 
?  J  =  ?  J  +  1 
.ENDC 
t 


»  lA. 


/  / 


.  M  A  C  K  ( I  I,  t  l\!  t  h 

*  *  .  N  U  M  A  C  1 


.Il-t  Tl*tTl-bJ 

/iiij.T  1  =  I  u  cfM  J u  lu j  j  j  I  iTi'ii ;  t)  u  J )  i  itaji  ifai«i.) 

.tNDC 

.ENDL 

.IFE 

i'vu.  T  1  =U'tJ(JiJ  IT(^,  Ti  ,  1  4,  Tb] 

.tNUC 

.  I  f-  E  T  1  -  4 
,'JU.4  =  Tcifibbbib. 

.hiviOC 

.lEt  1i-b 

.VD.b=tlTc^>.lb.)bliJjl(.lTi)^lb.JbUJjmT4(4il.JbUci.))UCTb&l)t5ll4.)Jil1bsn 
.  t  Wi)C 

.IFb  Tl-/ 

iMU.7  =  iVMA  [T  d  ,  1  ii 

.EImUl 

.IKE  Tl-10. 

n=^ 

'J~i) 

.UU  / 

WU  .  1  U  =  l^U  .  1  0  1  U  T  ^  1  6.  U  b  J  J  J 
.^  =  '.'’1  +  1 
VJ=VJ+1 

.tl'JUC 

.  t  rJ  I.)  U 

.IKE  Tl-lb. 

/Jb.lbsllTbRlJblUJJ  !  I  (.TiMJtUUJ  1  ClT4/M;ri(.£iJJ  1  l.Ub{.lJbl3JJ  i  UT7(S.l)HCll.JJ 

k-vU  .  1.  b  =  if.'U  .  1  b  I  t.  I,  T  b  N  1  b  .  J  b  I  n  H  t  T  a  &  1  b  .  J 
.EWOC 


y. 


.macku  UUUU 

lltli41b.Jbl5JJlllTc'&lb.)bl7J)iUt36lb.JHl.ll.JJilt4fi,lb.)% 
.MACKU  i'.  4  A 

llTl«.lb.JbtiJJirrdMUdi.j% 


i-iALKUb  M)K  Utl'Jt-KA  I  J  wi,  l-.MilltW  LihKAKY  t!  L)  A  I  A 


ALL  CUi^VtNl  lUNb  AKh  lt)b  bAMt  A5  bUK  I  Ht  t  I  b -bt  In/L  K  A  11  UN  MALKUb 
tXLhPl  IHt  NAMLb: 

LL-f 

EcfNU  b  li 
td'/iiL)  0  <?  5 

tc?tNU 

•  »  •  t  i  C  • 

“lACKU  tLd 

**.(jUMAC  1 

CLLAK  oldi'^bb/byiO 
% 

.MACKU  tdtI^IU 
**.NUf''AL  1 
.HUSH  .kUXU 
.KUXU  lb 

bHUW  (J  1  d  3  y  b  b  /  b  V  10 

.KUXU  .HUP 
% 

.MACHO  tck’-'U 
*  *  .  N  U  M  A  C  1 
EKR  =  0 

.Ibt.AKUCr 
tRROK  3  tdiNU 
,tNDC 

.Ib'E  ERR 

.ibN  Tl>10. 
t.RKUR  1  0-lU 
.tIMUC 

.ENUC 

.IbE  tKK 
.HUSH  .AKbCl 


v/EKlbY  IriAl 

.  ARbC 1 

V^'  H  t  I  'i 

T  1 

=  ^ 

•IbE  ERR 

V  E  R 1 b  Y  THAI 

. AKbC 1 

t  N 

Tl 

11 

c 

lA 

7 

.IFE  EKK 
VERlbY  IMAI 

.  A  H  b  C  1 

II 

A 

wHtN 

T  1 

=  l,b. 

b 

.IbE  tKrt 
VEKlbY  IHAT 

.AKbCl 

>=  b 

A‘HtN 

T  1 

=  d,  b, 

r  1  0 

.tiJUC 
.  t  N  L)  C 

.  EuDL 
.>’1  =  .HOP 
.  EUUC 

.  I b  t  E  KK 

bEUEd  tl  Id  T3  T4  tb 
.tUDC 

1. 
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.  H  A  C  K  (J  b  t  t 


.Ut  T1 

A'U.U  =  t  ITd&l  b.  jb  (  iJ  j  !  tT3i44U4b.  J 
.ti'JDC 

.Iht  Tl-1 

•  tiyUL 

.It-t  Tl-d 

A'B.  if  =  I  I.TB&1  jo  Ll/J  J  :  (  I  r  iM  )  lU  1  J  J  1  I  ITaM  b.  J  b  u  i  ;  ;  UbABbb.  ) 

.hfjDL 

•IFt  Tl-i 

smD.  i  =  WaA  ltd,  TiJ 

.tADC 

.IFE  ri-4 

AU  .  iJ  =  AaA  [U  ,  tBJ 

.tl'JDC 

.IFt  ITl-bJ *  ITl-bJ 
AD.  I  l=Uivb  ITB,  Ti,  TAJ 
-tNOC 

.IFt  Tl-/ 

AU.?  —  (jJb  [{}  t  T  d  I  T  6] 

.tNDC 

.IFt  -tl-7 

AU  .  T  i=;JDyiUTt ,  Ti  ,  Ta  ,  TbJ 
.tNDC 


7. 


.MACkU  ijUd 

llTl<s.lb.Ji3lbjJlUT£f&lb.jbl7jJltTi«.erbb.jX 


i'IaCKOS  hUK  UtIvtKfi  I  1 1'Vb  hMlIILK  LlbkAKY  1  UAlA 


KULtb:  hACri  Uf-  iHt  FOUK  IVPtb  UF 

UhNtkAltiD  1!\.  A  .UU-LOUP  A 

Ubtk'b  CUlJt 

.''K  =  l 
.OU  N 
1 YPL  XX 

<kt(JUKU> 

<KLCUkU> 

•  •  • 

«.ptL;uKU> 

Vk=  .''k  +  i  C  .'’K  =  a  j 

.tM)C 

KLCUKL.:  tACrt  KhfUKU  PhKlAiNS  I  U  A 

I  Ht  'I  rPE ’  MACkO.  Lh  i  1 Ht 


NU  . 

LUW 

1  U 

HlbFt 

1  d 

S^d 

1  U 

bl9 

bdV 

!  U 

7  34 

di) 

73^ 

TO 

7bl 

dl 

7^d 

1  U 

7  99 

Iht  LUKKfc  bPUi'IUli'Jb  KtCUKUb 
ZUNh  lb 

Lib  I  lb  lb  17  dl  il  3b 
ZtNU  lb 


tLl  PAKlb  (F,PI,PWfUTl  MAY  dE 
F  (JLLUWb  : 

CUM  MEN  I  AKY 

INUtX  UbtlJ  INsSlUt  flACKUb 
N  =  3  FOP  F  &  PIf  =  d  FOK  Prt  f.  bl 
XX  =  I.  llLkALLY  F,  PI,  Pf*  UW  L-1 

bYNlALliC  LXPAfJblOIM  llELOW 


AUVAiMCt  IImUEX  tFuP  lYPt  bT  UMLYJ 
tiMU  OF  .UU-LOOP 

kAObt  UF  IHt  PAPAMtlLK  IMUMlNAftU  Iw 
FULLUWlNb  dt  bEVEPAL  SUCH  kAlvjbfS. 

r  k .  U  i-J  K  LIST 

lb  lb  17  dl  31  3b  ilA  ab 

13  1«  lb  lb  17  bl  31  3b  *43  <44  4b 

lb  lb  1/  PI  31  ib  43  44  4b 

AKt  tocuutu: 


43  44  Ab 


ZlHxF.  19  bPU 

ZtWU  19  IfMU  Llbl  =  =  >  EMPIYI 

/.UNt  PU  7  3b 

Llbl  13  14  lb  lb  17  PI  31  3b  43  44  4b 
ZtiviU  PO 


ZUivit  PI  /bP 

OUPL  lb  (.LIST  IS  UUPLlCATt  UF  ZUNt  Ib'bl 

Z  t  i\i  U  P  1 

f\l  u  T  t  b  :  A  L  U  i'j  l4  Llbl  i'\  AY  dP  ttkUKti\i  UP  llJTU  StVhkAL  LISMtS  iiACFI  STAkTlOb 

W  1  I  H  CALL  U  ivi  M  A  C  k  U  ’Llbl’. 

ktSULTbl  UIM  1-bl  PAbb  I  FiKU  LUUPf  UtiJtKATLS  ZLb.XX  TALL  XXJ 

UU  A  .  XX  1  X  X  .Nt  .  b  1  J 

5-KU  UUV.XX  tXX  =  F  UK  PI) 

4  -  1  h  UU A . C  T 

Iht  btUUiiU  AKbUMcUl  UF  'ZUUt'  l-'AY  dt  UtLtlLD  F'UK  XX  =  Pm  L  bl 

b  .  J  .  A  t  K  b  A  N  1  9  7  b  U  E  L  V 
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.  M  A  C  K  U  I  Y  K  t 

**.rn)MAC  0 


**.ll-h  YK-l 

^Lb.Ti:  ;  *  *  *  *  ^ /.'L /b  V  ituut  LJbIb  **** 

*  Abt= . 

*  *  K  »’>'  =  0 

**CLfcAk  Uldiabb  /0'^ 

*  *  .  t  N  D  C 

**.lFt  IVK-dJ 

UDA.Il:  ;****  UUTtK-UlKtCIUKY  AUUKbSStb  **** 

*  *  .  F.  t'J  U  C 

YK“3 

UOV.Ti:  ZC  I  ;****  OurtK-UlKtU I UKY  VALUtS  **** 

*  *  .  t  IvUC 

**.iFfc. 

UUA.Ii:  ZCI  ;****  uu I tK-UlKtC 1  UK Y  AUUKtbbtb  **** 

*  *  ,  tlMUC 

*  *  .  N  U  M  A  C  1 
ZCT  =  l) 

hMP 1  Y  =  - 1 
X 

.MACKU  ZUNt 

*  *  .  N  U  M  A  C  1 
ZCI=ZCl+l 

.Iht  ZK-l 
Z  N  .  7  1  =  . 

F  L  \  Z  U  1  =  U 
.hWUL 

.IFh  YK-i 

*  *  .  N  0  M  A  C  0 

Td 

*  *  ,  I V  U  M  A  C  1 
.tNDC 


.MALkU  Lib  I 
*  *  .  K'  U  M  A  C  1 


M  =  1 

.DU  .  AKUC  I  *  I  .'’K  =  =  l  J 

TKUKK=r  .'■1-1 

.VUKU=  I  KUC';K  /lb. 

bll  =  llJbliKUl'jK-llD.*A!UKU)l 

KW  =  KW1  I  11 J  tl  (  kVUkUj  J 

Stl  0l2iab6/o9 

.'’1  =  ?I  +  1 

.twuc 

X 


.MACkU  bt  I 

*  *  .  N  U 1-1 A  C  1 

•  DU  1  U  . 

.Iht  rtUKU-TYJ 
wU  .  T  :’ J  =  .'VU  .  T  J  1  b  1  r 
.tNUC 
J  =  J  + 1 
.  tNUU 


.MACKU  uupl 
*  *  ,  N  U  M  A  U  1 


.IFb  .^K-l 

hl\zc;t  =  <^ 

.tIJlJC 

.Ibt 

DlbPLS/.IV.t  1-ilAbh 
.tWlJC 

.  1  F  h  K  -  4 
U1SPL  =  1  1 
.  t  N  U  C 


% 


.MACKU  NU  I  .  1) 
**.[JUMAC  U 
K  W 

**.IJUi>1AL  1 
Krt'  =  U 
V I  =  1 
.UU  10. 

.  1 F  I'J  IN  U  .  T  ^  1 
*^*.NUMAC  U 
rtU  .  1  ■.''1 
*  *  .  N  (J  M  A  L  1 
ftU.T'.''l  =  U 
.ti'JDC 

.twuc 

% 


.MALtifJ  Zt\/1/ 


.ll-f:  r'K-l 

.  i  F  N  K  W 
FL\ZC 1=1 

l\iUI.001di<4bb7ttS 
.  t  N  L)  C 

.eNDC 

.IFt  .'■K-d 

.IFt  FLNZCI 
**.W(JMAC  0 
ti-'iPIY 

*  *  .  N  0  M  A  C  1 
.hNUU 

.IFt  FL,  \  ZLl-l 
DiSF'L  =  ZlJ.  T  1-tiAbfc 
.  t  i  \i  U  L 

.  1  F  CJ  F  L  \  Z  U  I 
**.igUMAL  0 
U16PL 

**.NUMAC  1 
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